Fangchinoline inhibits glutamate release from rat cerebral cortex nerve terminals (synaptosomes).
Fangchinoline, an active component of radix stephaniae tetrandrinea, has been shown to possess neuroprotective properties. It has been reported that excessive glutamate release has been proposed to be involved in the pathogenesis of several neurological diseases. The primary purpose of the present study was to investigate the effect of fangchinoline on glutamate release in rat cerebral cortex nerve terminals and to explore the possible mechanism. Fangchinoline inhibited the release of glutamate evoked by 4-aminopyridine (4-AP) in a concentration-dependent manner, and this phenomenon resulted from a reduction of vesicular exocytosis but not from an inhibition of Ca(2+)-independent efflux via glutamate transporter. Fangchinoline did not alter the resting synaptosomal membrane potential or 4-AP-mediated depolarization, but significantly reduced depolarization-induced increase in [Ca(2+)](C). Fangchinoline-mediated inhibition of glutamate release was significantly prevented by the N- and P/Q-type Ca(2+) channel blocker omega-conotoxin MVIIC, and by the PKC inhibitors, GF109203X and Ro318220. In addition, the glutamate release mediated by direct Ca(2+) entry with Ca(2+) ionophore (ionomycin) was unaffected by fangchinoline, which suggests that the inhibitory effect of fangchinoline is not due to directly interfering with the release process at some point subsequent to Ca(2+) influx. These results suggest that fangchinoline inhibits glutamate release from the rat cortical synaptosomes through the suppression of voltage-dependent Ca(2+) channel activity and subsequent reduces Ca(2+) entry into nerve terminals, rather than any upstream effect on nerve terminal excitability. This inhibition appears to involve the suppression of PKC signal transduction pathway. This finding may explain the neuroprotective effects of fangchinoline against neurotoxicity.